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[57] ABSTRACT

Stamped and formed connecting device for splicing a
small diameter lead wire to a larger diameter resistor
core comprises a U-shaped connecting member having
a web and sidewalls. The web has a semicylindrical
central depression for the lead wire and has arcuate
portions on each side of the depression which conform

‘to the resistor core. The sidewalls are reversely folded

at their outer ends to provide inner and outer layers.
The ends of the inner layers are located adjacent to the
depression. In use, the lead wire is located in the depres-
sion, the resistor core is positioned between the side-
walls, and the sidewalls are crimped onto the resistor.
The ends of the inner layers move relatively towards,
and against, the lead wire during crimping and establish
contact with the lead wire. Contact with the resistor
core is established by the inner surfaces of the inner
layers of the sidewalls.

S Claims, 6 Drawing Figures
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ELECTRICAL SPLICES FOR WIRE WOUND
RESISTORS

BACKGROUND OF THE INVENTION

This invention relates to electrical connections or
splices for wire wound resistors of the type comprising
a cylindrical core of insulating material and a resistance
wire wound helically over the core. A commonly used
type of splice connection is disclosed in U.S. Pat. No.
2,748,456 and a machine for applying these slices to
resistors is shown in U.S. Pat. No. 2,673,345.

The splicing device shown in the above identified
U.S. Pat. No. 2,748,456, 1s widely used and has proved
to be widely successful however, under some circum-
stances there is a requirement for a splicing device hav-
ing improved characteristics in certain aspects. The
prior art splicing device referred to above comprises a
simple sheet metal U-shaped member which is crimped
onto the wire wound resistor so that the internal sur-
faces of the connecting device contacts the helically
wound wire on the resistor core. The lead wire 1s posi-
tioned on the surface of the resistor with its axis extend-
ing parallel to the axis of the resistor. After crimping,
the lead wire is gripped between the edges of the side-
walls in the crimped connecting device. The edges of
the connecting device thus contact the lead wire and
the internal surface of the contacting device contacts
the resistance wire on the resistor.

In accordance with the principles of the instant in-
vention, a U-shaped connecting device is provided
which has a semi-cylindrical depression ‘in its web
which conforms to, and receives, the lead wire. The
sitdewalls are reversely folded at their outer ends to
provide an inner layer or thickness of metal in each
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stidewall. The 1nner layer extends along the internal

surface of the outer layer towards the web. The ends of
the inner layers are swaged to facilitate electrical
contact with the lead wire. When the connecting device
is crimped onto the resistor, the sidewalls are folded
into surrounding and embracing relationship with the

resistor core and the inner layers are displaced towards |

the web relative to the outer layers. The ends of the
inner layers are thus moved against the lead wire to
establish contact therewith. |

It is accordingly an object of the invention to provide
an improved splicing device for wire wound resistors.
A further object is to provide a crimped connection
between a wire wound resistor and a lead wire having
improved electrical and mechanical connections be-
tween the lead wire and the connecting device.

These and other objects of the invention are achieved
in a preferred embodiment thereof which is briefly de-
scribed in the foregoing abstract, which i1s described in
detail below, and which is shown in the accompanying
drawing in which:

FIG. 11s a perspective view of a wire wound resistor
having lead wires connected thereto in accordance with
the invention.

FIG. 2 is a cross sectional view of a crimped connec-
tion between a lead wire and a resistor taken along the
lines 2—2 of FIG. 1.

FIG. 3 is a view of an uncrimped connecting device
in accordance with the invention.

FIG. 4 1s a view of the progression showing the
stages in the manufacture of connecting devices in ac-
cordance with the invention.
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- FIG. § is a frontal view of an enlarged scale showing
a crimping die and anvil for crimping the connector of
FIG. 3 onto a resistor and a lead wire.

FIG. 6 1s a view similar to FIG. § but showing the die
and anvil in their closed positions and showing a con-
nector therebetween.

As shown in FIG. 1, the invention is directed towards
the achievement of splice connections between lead
wires 2 and the relatively fine helically wound wires 4
on a wire wound resistor 6. The resistor comprises a
cylindrical core 8 of insulating material around which
the resistance wire 6 is wound from one end thereof to
the other end. The core may be of any suitable insulat-
ing material, and fiberglass is commonly used, particu-
larly for relatively small resistors as will be described
below. The connecting devices 10 which serve to con-

- nect the lead wires 2 to the resistor core are crimped

onto the ends of the resistor core as shown in FIG. 2
with the sidewalls of the connecting device in surround-
ing relationship to the core 8 and with the lead wires
disposed on the web of the connecting device.
Referring now to FIG. 3, an uncrimped connecting
device 10 comprises a web 12 having sidewalls 14 ex-
tending therefrom. The web 12 has centrally located
semi-cylindrical depression 16 therein which has a ra-
dius which conforms to the radius of the lead wires for
which the device is intended. The radii of the depres-
sion 16 and the lead wire need not be precisely the same
but should be such that the lead wire will nest in the
depression and will extend above the internal surfaces
of the adjacent web portions 18. These adjacent web
portions 18 are also arcuate on semi-cylindrical and are
dimensioned to conform generally to the cross-section
of the resistor core 8. The sidewalls 14 have outer or
free ends 20 which are reversely folded as shown so that
each stdewall comprises outer and inner layers or metal
thicknesses 22, 24 respectively. The inner layer is
against the outer layer 22 and extends downwardly to
the web 18 so that the ends 26 of these inner layers are
disposed on each side of the depression 16.
Connecting devices in accordance with the invention
are manufactured by stamping and forming methods
and are preferably produced in a forming die which
carriecs out several forming operations illustrated in
FIG. 4. It will thus be seen that a continuous strip of
sheet metal is first blanked and provided with pilot
holes 30 by means of which the strip is fed into and
through the stamping and forming die. In FIG. 4, the
parts of the blank and the partially formed connecting
devices are identified with the same reference numerals,
differentiated by prime marks, as those used above with
reference to the finished connecting device of FIG. 3. It
will be seen that during forming, the flat blanks are first
swaged at their outer ends 26’ and the outer ends are
then formed downwardly as viewed in the drawing.
Each blank is then folded at 20’ do define the outer and
inner metal thicknesses 22', 24'. The inner thickness 24’
1s bent downwardly against the outer thickness of each
side of the centerline of the strip and the sidewalls 14’
are then formed upwardly to produce the finished strip
of connecting devices. The central depression 16 is
produced at the same time as the initial forming opera-
tion on the outer ends 20’ of each blank and the strip is
notched as shown at 29’ between adjacent blanks so that
each connecting device can be severed easily from the
next adjacent connecting device when the strip is fed
into the crimping machine. The connecting sections 28’
are extremely short as shown in FIG. 4, and very little
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sheet metal material is wasted during manufacture of
the connector strip.

Connecting devices in accordance with the invention
are advantageously crimped onto resistors by means of
a suitable crimping apparatus of a general type disclosed
in U.S. Pat. No. 2,673,345. The crimping tooling for the
present connecting device, FIGS. § and 6, used in the
apparatus comprises a lower tool or anvil 32 and a
crimping die 34. The anvil 32 has a supporting surface

which has a centrally located arcuate section 36 of 10

relatively short radius, adjacent arcuate sections 38
which have a radius which is greater than that of sec-
tion 36, and flat ledges 40 adjacent to the sides of the
anvil. The central arcuate section 36 receives the exter-
nal surface defined by the depression 16 and the arcuate
surface 38 supports external surface portions of the web
and sidewalls during crimping. The crimping die 34 has
a centrally located cylindrical surface 42 at the inner
end of the die cavity which merges with downwardly
extending surfaces 44. The surface 44 in turn merges

with the divergent surfaces 46 having a relatively large

radius. |

~ In use, a connecting device is positioned on the anvil,
a lead wire 2 is positioned in the recess 16 and a resistor
core 8 in positioned between the sidewalls of the con-
necting device. Thereafter, the crimping die and anvil
32, 34 are moved relatively towards each other to their
fully closed positions as shown in FIG. 6. During such
movement, the sidewalls 14 are formed inwardly
towards each other and into surrounding relationship
with the resistor so that portions of the resistor wire 4
come into contact with the internal surface portions of
inner layer 24 as shown in FIG. 6. The forming of the
sidewalls causes the inner thicknesses or layers 24 to
move relatively towards the depression 16 for the rea-
son that the inner layers of metal 22, 24 have a signifi-
cantly smaller radius than the outer layers 22 in the
crimped connection. As a result of this movement of the
inner metal thicknesses, the swaged ends 26 are moved
against, and into electrical contact with, the lead wire 2.
As illustrated in FIG. 2, the lead wire is substantially
deformed during crimping and is tightly held between
the ends 26 so that excellent mechanical and electrical
connections are achieved between the lead wire and the
connecting device. As illustrated in FIG. 1, portions 48

of the lead wires which are adjacent to the resistor core

may be offset inwardly so that the lead wires and the
resistor core all have a common axis.

Some of the salient advantages of the invention will
be apparent from a reading of the foregoing description.
The lead wire is buried in the crimped connection and is
diametrically opposite to the open seam 50 as shown in
FIG. 2. The electrical and the mechanical connection of
the lead wire to the connecting device is thus provided
with a maximum amount of protection from the atmo-
sphere and from external forces or influences. A rela-
tively wide range of lead wires and resistor cores can be
accommodated in one size of terminal and it 1s not nec-
essary that the lead wire and resistor core lie within
close and exacting tolerances. In other words, a given
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connecting device in accordance with the invention

will accept and establish good electrical and mechanical

. contact with resistor cores and lead wires which are not
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within closely controlled tolerances. |

The principles of the invention can be used for con-
necting devices of a wide range of sizes and each size is
capable of accommodating a range of resistor core sizes.
However, it should be noted that connecting devices in
accordance with the invention can be produced in rela-

tively small sizes for use with small size resistor cores.

For example, a connecting device, in accordance with

the invention, having a width between sidewalls of

about 0.210 inches and an overall height of about 0.2
inches can be used to connect lead wires having a diam-
eter of about 0.033 inches to resistor cores having diam-
eters in the range of 0.1 inches to 0.14 inches.
‘What is claimed is: ' |
1. A stamped and formed connecting device for con-

necting a relatively small diameter lead wire to a rela-

tively large diameter core of a resistor, said connectlng
device comprising: |
a generally U-shaped member having a web and side-
walls extending from said web, said web having a
centrally located depressmn extendmg ax1ally
therein,
said sidewalls having outer ends, each of said side-
~ walls being reversely folded at said outer ends
whereby each of said sidewalls comprises an inner
layer and an outer layer, said inner layer of each
sidewall extending to said web and having an end

which is located adjacent to said depressmn |

whereby,
upon locating said lead wire in said depressmn position-
ing said resistor core on said lead wire and between said
sidewalls, and crimping said connecting device onto
said resistor core by bending said sidewalls towards
each other and into constrictive embracing relatlonshlp

with said resistor core, said ends of said inner layer

move agamst and establish electrical contact with, said
lead wire, and internal surface portions of said inner
layer establish electrical contact with said resistor core.

2. A stamped and formed connecting device as set
forth in claim 1, said device being substantially symmet-
rical about a vertical axis extending through said de-

pression and between said sidewalls.

3. A stamped and formed connecting device as set
forth in claim 1, said depression being semi-cylindrical
and having a radius which conforms to the radlus of
said lead wire.

4. A stamped and formed connecting device as set
forth in claim 1, said ends of said inner layers being
tapered to facilitate contact with said wire. |

5. A stamped and formed connecting device as set
forth in claim 1, said depression being semi-cylindrical
and having a radius which conforms to the radius of
said lead wire, said web being semi-cylindrical and
having a radius which conforms to the radius of said

resistor core.
% ¥ % % *



	Front Page
	Drawings
	Specification
	Claims

